Hemichannels in the neurovascular unit and white matter under normal and inflamed conditions.
In the normal brain, cellular types that compose the neurovascular unit, including neurons, astrocytes and endothelial cells express pannexins and connexins, which are protein subunits of two families that form plasma membrane channels. Most available evidence in mammals indicated that endogenously expressed pannexins only form hemichannels, and connexins form both gap junction channels and hemichannels. While gap junction channels connect the cytoplasm of contacting cells and coordinate electrical and metabolic activities, hemichannels communicate intra- and extracellular compartments and serve as diffusional pathways for ions and small molecules. Here, evidence supporting the functional role of hemichannels in the neurovascular unit and white matter under physiological and pathological conditions are reviewed. A sub-threshold acute pathological threatening condition (e.g., stroke and brain infection) leads to glial cell activation, which maintains an active defense and restores the normal function of the neurovascular unit. However, if the stimulus is deleterious, microglia and the endothelium become overactivated, both releasing bioactive molecules (e.g., glutamate, cytokines, prostaglandins and ATP) that increase the activity of astroglial hemichannels, reducing the astrocyte neuroprotective functions, and further reducing neuronal cell viability. Moreover, ATP is known to contribute to myelin degeneration of axons. Consequently, hemichannels might play a relevant role in the excitotoxic response of oligodendrocytes observed in ischemia and encephalomyelitis. Regulated changes in hemichannel permeability in healthy brain cells can have positive consequences in terms of paracrine/autocrine signaling, whereas persistent changes in cells affected by neurological disorders can be detrimental. Therefore, blocking hemichannels expressed by glial cells and/or neurons of the inflamed central nervous system might prevent neurovascular unit dysfunction and neurodegeneration.